The properties of ceramic-metal (cermet) composites as tensile strength, hardness and resistance to corrosion are superior to individual ceramics and metals. Especially, high temperature mechanical property of a composite material and its stability are very important for specific usages. On the other hand, the use of a composite material is limited by inadequate mechanical properties at high temperatures, large thermal expansion and fast oxidation. Besides, thermal expansion obviously impairs thermal shock strength. In this study, a composite material with dimensional stability and high oxidation strength, which preserves main mechanical properties at high temperatures, was produced. Anhydrous boron oxide was chosen as reinforcement due to its light weight, high melting point, limited thermal expansion and fire retardant property. As a matrix, zinc was used owing to its low density, low melting point, low cost and high corrosion resistance. For this purpose, zinc and anhydrous boron oxide powders were mixed in an attritor at 600 rpm and sintered at temperatures determined from the TGA-DSC analyses. The obtained composites were characterized by mechanical, microstructural and thermal expansion tests.
INTRODUCTION
Cermet composites are among the new materials with higher strength and hardness than conventional materials. Besides, their characteristic properties at high temperatures are rather good for specific usages. Generally, high temperature affects mechanical properties negatively; also large thermal expansion and fast oxidation limit the use of a material. Therefore, it is necessary to develop new materials which will be used at high temperatures.
There are mainly two phases in a composite, called matrix and reinforcement. It is possible by different methods to combine these phases to produce a composite material. Compared with other methods, infiltration and liquid phase sintering methods have several advantages. By using these methods, it is easy to control the volume fraction and the distribution of reinforcement phase. Also, elimination of residual porosities and absence of interfacial reactions between reinforcement and matrix can be ensured in the final product. The resulting properties of a composite can be adjusted to the required values via addition of appropriate alloying elements III. These production methods have been utilized to produce various composites in different studies such as The purpose of the present study was to produce a composite material from zinc and anhydrous boron oxide by mechanical alloying and to determine its mechanical, thermal and microstructural properties.
MATERIALS AND METHOD
In this study, cermet composite was produced from zinc and anhydrous boron oxide (B 2 0 3 ) at different ratios. Zinc plate, powder and anhydrous boron oxide powders were supplied from Merck and Eti Holding A. §. in Turkey, respectively. Surface tension of zinc plate was determined by a tensiometer (Kruss). Firstly, infiltration method was used with zinc plate and anhydrous boron oxide. In order to provide wetting, uniform grinding and mixing of zinc and boron oxide, the powders were mechanically milled in attritor (Szegvari Ol-HD) using steel balls in air at 600 rpm for 4 h. After mixing, the powders were cold pressed at 10 tons without using binder and sintered at 773 Κ (500 °C) for 3 h in air. Thermal behavior of the mixture was examined by TGA-DSC instrument (Setaram Set-Sys 1750).
Mechanical properties of the composites were specified by means of bending and hardness tests. Three point bending tests were carried out using Shimadzu AG-I test machine. For the three point bending test, the span length and the cross head speed were adjusted as 
RESULTS AND DISCUSSION
The contact angle of zinc plate was determined as 89.6° by a Kruss surface tensiometer. This value is significantly higher for a metal. It is well known that the surface tension is proportional to contact angle. This means that if surface tension is high, it is difficult to wet the metal surface. Our experimental results showed that zinc plate could not wet the surface of boron oxide by infiltration method, due to its high contact angle. This caused zinc to gain capillary inactivity which thus prevented the infiltration of zinc into subsurface levels of boron oxide form. Therefore, to increase the wetting capability, zinc was used in the powder state instead of plate form. As seen in Furthermore, the EDS mappings given in our previous study /8/ showed that boron and zinc atoms dispersed homogeneously in the composite.
As can be seen from 
CONCLUSION
The present study was conducted to produce a cheap, easy to process and strong composite material 
